Q1.

This question is about hydrocarbons in crude oil.

(a) Table 1 shows information about three fractions obtained from crude oil.

Table 1

Fraction Boiling point range in °C

A 200-300
B 100-150
C Below 30

Figure 1 shows the fractionating column used to separate fractions A, B and C.

Figure 1
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The temperature of the fractionating column is:
. 30 °C at the top
. 400 °C at the bottom.

Complete Figure 1 to show where fractions A, B and C are collected.
(1)

(b) Table 2 shows information about three fractions obtained from crude oil.

Table 2
Range of number of
Fraction carbon atoms in each
molecule
Petrol 5-12
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Diesel oil 15-19

Heavy fuel oil 20-40

Complete the sentences.

Choose answers from the box.

lower the same

higher

Compared to petrol, the viscosity of heavy fuel oil is

Compared to petrol, the flammability of diesel oil is

Table 3 shows the percentage of two fractions obtained from two different sources of

crude oil.
Table 3
Percentage (%) of fraction
Source
Kerosene Heavy fuel oil
13 30
K 4 44

(c) Complete Figure 2.

You should:

. complete the y-axis scale

Use Table 3.

Figure 2
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plot the percentage of the heavy fuel oil fraction obtained from source K.

(2)



Percentage (%)
of heavy fuel oil
fraction

10-

J K

Source
(2)

(d) Kerosene is in higher demand than heavy fuel oil.

Suggest why crude oil from source J is in higher demand than crude oil from source

Use Table 3.

(1)

Large hydrocarbon molecules can be cracked to produce smaller hydrocarbon molecules
including alkanes.

(e) Which two of the following can be used to crack large hydrocarbon molecules?

Tick (V) two boxes.

A catalyst

A fertiliser

Air
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Ozone

Steam

(f)  Alkanes have the general formula CnHzn+2

Complete the formula of the alkane molecule containing 11 carbon atoms.

C11H_

(g) CoHsis an alkane.
Which type of bond is found in a C2Hs molecule?

Tick (V') one box.

A double bond between two carbon atoms.

A double bond between two hydrogen atoms.

A single bond between two carbon atoms.

A single bond between two hydrogen atoms.

(h)  Which two substances are produced when alkanes completely combust?

Tick (V) two boxes.

Carbon

Carbon dioxide

Carbon monoxide

Hydrogen

Water
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(Total 12 marks)
Q2.
This question is about fuels.
Octane (CsH:1s) is a hydrocarbon in petrol.

(@) Cracking breaks down large hydrocarbon molecules into smaller hydrocarbon
molecules.

Which hydrocarbon molecule can be cracked to produce octane, CsH1s?

Tick one box.

CsHs

CsH1o

CsH1s

Ci2H2

(1)
(b) What type of carbon compound is octane, CsH1s?

Tick one box.

Alcohol

Alkane

Carboxylic acid

Ester

(1)

(c) Oxygen is needed to burn fuels.

Name the source of the oxygen needed to burn fuels.

(1)
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(d) Particulates and sulfur dioxide are pollutants produced when some fuels burn.

Draw one line from each pollutant to the polluting effect.

Pollutant Polluting effect
Acid rain
Particulates Global dimming

Global warming

Sulfur dioxide Landfill

Sewage sludge

(2)

(e) Which two gases are produced when fuels burn in car engines?

Tick two boxes.

Ammonia

Carbon dioxide

Carbon monoxide

Nitrogen

Oxygen

(2)

(f)  Vehicles produce most of the atmospheric pollution in cities.
How could the atmospheric pollution in cities be reduced?

Tick two boxes.

Build more roads in cities

Build new car factories
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Develop fuel efficient engines

Make car tax cheaper

Use electric cars

(2)
(Total 9 marks)
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Mark schemes

Q1.
(@)

Cc

must be in this order

higher

lower

must be in this order

scale labelled at 20, 30, 40, (50) % at 2 cm intervals

(K) bar drawn to 44%
allow a tolerance of + 2 a small square

contains more kerosene
allow K contains less kerosene

a catalyst

steam

Ci1H24

a single bond between two carbon atoms

carbon dioxide

water

Ci2H2s

alkane

air
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allow atmosphere

particulates — global dimming

sulfur dioxide — acid rain

(e) carbon dioxide

carbon monoxide

(f) develop fuel efficient engines

use electric cars
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